Introduction
According to a 2013 census report, the number of people speaking a language other than English climbed 158% in the past 2 decades. 1 The United States Department of Commerce Economics and Statistics Administration filed a report on "Language submit your manuscript | www.dovepress.com
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Stoneking et al Use in the United States: 2007", which showed that out of 281 million people 5 years and older in the US, 20% reported speaking a language other than English at home. Out of those 55.4 million individuals, 62% spoke Spanish. 2 In Arizona specifically, 27% of the 6 million citizens speak a language other than English at home. Spanish-speaking patients with limited English proficiency (LEP) are seen frequently in the University of Arizona Emergency Departments (EDs) in Tucson, AZ, USA, due to the extensive Latino and Hispanic heritage in the state and the proximity to the US-Mexico border.
Language, culture, and literacy are among the barriers that hinder effective communication in the health care setting. According to the Agency for Healthcare Research and Quality, approximately 9% of the US population is at risk of an adverse event in the health care setting because of language barriers. 3 Multiple studies have looked at the disparities between language and health care. 4 In the ED, accurate communication of discharge instructions between physician and patient is very important. A study performed at the Kern Medical Center examined communication of discharge instructions in the setting of a growing Hispanic population and lack of bilingual attendings or professional interpreters. 5 This study found that Spanish-speaking patients scored lower on all areas of understanding on the questionnaire than English-speaking patients and only correctly identified 59% of their discharge planning and diagnosis versus 82.9% for English-speaking patients, demonstrating how much language discrepancy can impact care. Another study looked at improvement in clinical care for patients with LEP when using a professional interpreter. This systematic literature review examined clinical results and patient satisfaction, finding improvement in all areas of care when using a professional interpreter and showing superior clinical outcomes and patient satisfaction. 6 These studies demonstrate the necessity of effective communication between provider and patient when providing clinical care for patients with LEP.
According to the National Council on Interpreting in Health Care, the definition of a qualified interpreter is "an individual who has been assessed for professional skills, demonstrates a high level of proficiency in at least two languages and has the appropriate training and experience to interpret with skill and accuracy while adhering to the National Code of Ethics and Standards of Practice published by the National Council on Interpreting in Health Care." 7 There are now two national organizations (The Certification Commission for Healthcare Interpreters, http://www.cchicertification. org and The National Board of Certification for Medical Interpreters, http://www.certifiedmedicalinterpreters.org) offering certification to health care interpreters whose mission it is to develop and direct comprehensive credentialing programs for health care interpreters. This is a crucial step toward the professionalization of this emerging field. The provision of services to people with LEP is also regulated by a number of federal laws and policy recommendations, including the following: 8 • The development of regulations regarding the provision of language access and professional standards for the qualification of interpreters highlights the importance of ensuring that all patients receive the most accurate information during their stay. Taking necessary steps to guarantee accuracy when providing services to patients with LEP is crucial.
Our academic ED has two distinct emergency medicine residency programs, University Campus (UC) and South Campus (SC). One unique feature of the SC residency program is a longitudinal medical Spanish and cultural competency curriculum, which is integrated into biweekly didactics as a part of the emergency medicine residents' education. One of the goals of this curriculum is for a resident physician to acquire certification as a Dual Role Interpreter (a provider with linguistic competence in English and Spanish) in the medical setting. Our objective was to determine if integrating a biweekly medical Spanish and cultural competency curriculum into regular didactics would improve patient satisfaction and adherence to medical recommendations in Spanish-speaking patients with LEP presenting to our academic ED. We hypothesized that this curriculum would increase the number of patient encounters in which our residents would speak Spanish, thereby increasing patient satisfaction and adherence to medical recommendations in our patient population with LEP. Given the large Hispanic population that present to our ED, we felt this language 
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Impact of Spanish instruction on patient satisfaction and adherence obstacle was paramount to address. Second, we aimed to raise cultural awareness and competency in our residents in order to increase their professional preparedness and comfort level in this setting.
Methods
This study was performed at an urban, academic hospital system with two EDs and two categorical emergency medicine residency programs (UC and SC) in the US. The primary study site (SC ED) treats ~45,000 patients a year. UC and SC have weekly didactic educational conferences from 7 am to 12 pm on Tuesdays and Wednesdays, respectively. Conferences have required attendance and resident physicians are rarely scheduled to work during their allotted conference time. Thus, SC resident physicians are responsible for staffing both EDs on Tuesdays and UC resident physicians are responsible for staffing both EDs on Wednesdays. The SC program incorporates medical Spanish and cultural competency into its curriculum every other week. The curriculum is chief complaint based and divided into two proficiency levels, basic and advanced. An instructor from the department of Spanish and Portuguese teaches the basic group with a focus on grammar, vocabulary, and common phrases related to the chief complaint. Two clinicians fluent in Spanish teach the advanced group with a focus on clinical scenarios and role-play with partners. Class materials and resources are uploaded weekly to a Dropbox™ (Dropbox, Inc., San Francisco, CA, USA) account for residents to use as time allows. To supplement their learning, resident physicians were also given access to Canopy, a self-paced, web-based tool that uses videos and tutorials, broken down into three levels of medical Spanish, to guide the learner with the objective of obtaining advanced-intermediate conversation skills in medical Spanish. Participants undergo proficiency assessment by the Spanish instructor every 6 months to advance levels.
This was a cross-sectional, convenience sample of patients seen in the SC ED. On Tuesdays (UC resident conference day, SC resident staffing) and Wednesdays (SC resident conference day, UC resident staffing) between 8 am and 4 pm, patients who self-identified as primarily Spanishspeaking in our electronic health record during registration were asked to complete a real-time survey regarding their visit ( Figure 1 ). Surveys identified the treating resident physicians and assessed whether they communicated in the patient's native Spanish language or used interpreter phones. Our residency curriculum requires trainees to continue to use translator phones until they are certified as a Dual Role Interpreter. Follow-up phone calls were performed to assess patient satisfaction and adherence to discharge instructions ~1 week later. For these two after-visit questions, a resident ______________________________________________________________________________________________________________ Thank you for filling-out this survey. The University of Arizona Hospitals play an important role in educating new physicians. As part of our program in Emergency Medicine at South Campus, our doctors-in-training participate in a Medical Spanish Curriculum. We hope to make them better able to meet the language needs of our patients. We would like to learn how we are doing. 
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Stoneking et al physician or medical student, all proficient in Spanish and English, called the patient at the listed home phone number. Subject participation was completely voluntary and patients were informed that participation would not affect their care. Surveys were administered after care was provided and patient status was changed to "discharge" or "transfer" on the electronic medical record tracking board. The study was granted exemption by our institutional review board as a quality improvement study.
Data are presented as percentages along with 95% confidence intervals calculated using the Jeffreys method. 9 No formal statistical testing or formal power analysis was performed prior to initiating this quality improvement pilot study.
Results
Sixty-three patients self-identified as primarily Spanishspeaking and were initially included. Eight patients had missing outcome data and were excluded, leaving a sample size of 55 for our study. Overall, resident physicians spoke Spanish 58% (32/55 patients; 95% confidence interval 45.0-70.5) of the time and used translator phones in 15% (8/55; 95% confidence interval 7.1-25.6) of the encounters. The language used in the remaining 27% of the encounters is unknown -family members or a combination of information gathering. SC resident physicians spoke Spanish with 66% (23/35) of their patients versus 45% (9/20) for UC resident physicians. SC resident physicians used translator phones in 6% (2/35) of encounters while UC resident physicians used them in 30% (6/20) of encounters (Table  1) . Our survey also collected data on patient perception of resident physician Spanish-speaking ability. Patients rated resident physician Spanish as very good in 13% of all encounters, with 17% for SC versus 5% for UC. Patient satisfaction with their ED visit was rated as very good in 40% of encounters with SC and 25% of encounters with UC resident physicians.
Of the 32 total patient encounters in which the resident physicians spoke Spanish directly with the patient, 13 patients followed medical recommendations (either filling a prescription or following-up with their primary care physician), eight patients were admitted or transferred to another facility, and eleven patients were lost to follow-up (unable to be reached or declined to speak with our team). Of these 13 who followed medical recommendations, ten encounters were with SC resident physicians (77%) and three encounters were with UC resident physicians (23%). Of the eight patients encounters with whom we communicated via translator phones, four were admitted to the hospital or transferred to another facility and four were lost to follow-up. Of the 15 patients who reported that we did not communicate with them in Spanish, either verbally or with a translator phone, six followed medical recommendations, six were admitted to the hospital or transferred to another facility, and three were lost to follow-up (Table 2) .
Discussion
This is the first pilot study at our institution's ED assessing the impact of a medical Spanish and cultural competency curriculum on patient satisfaction and adherence to medical recommendations. Centers for Medicare & Medicaid Services require that all federally funded health care institutions provide trained interpreters for people with LEP, stating that "failure to provide language services can lead to serious medical errors and even liability for malpractice". 10 Our institution currently uses translator phones, which can be fraught with problems. They may be less efficient, taking a significant amount of more time to perform a thorough history and physical examination. The connection can be of poor quality and often impossible to use if the patient is hard of hearing. They can also be viewed as impersonal and make it more difficult to develop good rapport with the patient. And in the case of a trauma or critically ill patient, the translator phone is potentially useless if the patient is unable to hold it. 
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Language barriers are an important detriment to quality health care. [11] [12] [13] [14] [15] [16] In an emergency situation, when timing is most critical, patients with LEP may be at greater risk of serious medical errors due to communication problems. After ED discharge, Spanish-speaking patients with LEP are less likely than their English-speaking counterparts to understand their diagnosis, to be prescribed medications or follow-up care, and are more likely to miss appointments and skip prescriptions. 17 Spanish-speaking patients with LEP also express dissatisfaction with medical staff listening skills, getting questions answered, receiving explanations about medications, procedures or test results, and receiving reassurance and support from their medical providers. 15 The use of professional interpreters is associated with improved clinical care and raises the quality of clinical care for patients with LEP to a level that approaches or equals the level of care received by patients without language barriers. 6 While our program goal was to train providers capable of performing history and physical exams proficiently in English and Spanish, we did aim to have our resident physicians become sufficiently proficient in medical Spanish to ultimately acquire certification as Dual Role Interpreters during their residency training. To prepare a cadre of employees that would meet the qualifications to become certified as Spanish medical interpreters, our bilingual providers with intermediate or high levels of proficiency in Spanish were selected to participate in an Dual Role Interpreter course (16 hours over 2 consecutive days) taught by a professor and certified medical interpreter from the UA Department of Spanish and Portuguese. Upon completion of this training, these bilingual employees were made available to communicate or assist in communicating with patients with LEP whose primary language is Spanish and who are seen in the ED. However, our program goal was to train providers capable of performing history and physical exams proficiently in English and Spanish, and not necessarily to provide interpretation for other members of the medical team. Over the last 3 years, the SC Emergency Medicine residency has trained nine resident physicians, two nurses, and one medic as Dual Role Interpreters. These members of the medical team had to "pass" the Dual Role Interpreter training program in order to be certified, meaning they had to obtain the necessary competence in Spanish as determined by the Spanish instructor and trained interpreter.
Besides the aforementioned advantages, this unique curriculum is a strong recruitment tool for our residency program. Residency training is busy and having a medical Spanish curriculum integrated into mandatory didactics is appealing to applicants. Becoming proficient in another language is time-consuming, but having lessons incorporated into classroom learning makes it more easily attainable. Additionally, resident physicians feel that becoming proficient in medical Spanish improves their efficiency in the ED as they save time by not having to use interpreter phones and that it makes them more marketable when graduating from residency.
Limitations
This was a single-center study performed at an urban, academic ED that sees ~45,000 patients a year. Therefore, it may not be generalizable to other institutions. However, this curriculum is feasible to implement and assess at any residency program in any specialty of medicine.
Although Tucson's population is 41% Hispanic and South Tucson's population is 78.5% Hispanic, the percent of patients who presented to our ED reporting a primary language of Spanish was found to be only 11.52% during our study period. Our institution treats a predominantly underserved Hispanic population, in addition to an unspecified percentage of undocumented individuals (mostly Spanish speakers). Thus, this number was felt to be extremely low and secondary to an error in our electronic health record system in which the primary language automatically defaults to English unless manually changed by the registration personnel. Given that we expected a higher enrollment rate, our sample size was not large enough to detect a significant difference. However, enrollment is ongoing for this quality improvement study and will hopefully soon reach statistical significance. We are also discussing with our institution's health record personnel a requirement to manually enter each patient's primary language during registration.
Surveys were conducted on Tuesdays and Wednesdays to control for providers who participate in the medical Spanish curriculum. Therefore, most surveys conducted on Tuesdays were from SC residents and those conducted on Wednesdays were from UC residents. However, there could be some mixture of the two programs from 1 pm to 4 pm, the time following weekly didactics. Our goal was to assess whether our curriculum impacted patient satisfaction and adherence to medical recommendations by increasing the number of Spanish-speaking providers and integrating cultural competency into our curriculum. However, after removing patients without complete information and patients who were lost to follow-up or admitted or transferred to another facility, we were left with only 13 patients to compare. Although ten of these 13 encounters were with SC residents compared to three 
472
Stoneking et al encounters with UC residents, this number was too low from which to draw any statistically significant meaning.
Our curriculum requires trainees to continue using translator phones until they are certified as a Dual Role Interpreters. However, we could not monitor individual patient encounters. Resident physicians who are not yet certified, but who participate in the integrated medical Spanish curriculum, may feel overconfident and are attempting history and physical exams in Spanish rather than using the translator phones. Providers may also be using family members as translators in the clinical environment, which is no longer allowed.
Our results indicate that SC resident physicians spoke Spanish with 66% of their patients. Given that SC has only nine dual role certified resident interpreters, this number seems unusually high. Following this quality improvement project, residents were again reminded that they should perform history and physical exams in Spanish only if they have been certified as a dual role provider. It is unclear which method was used in the remaining 27% of cases -family members or a combination of information gathering. While Centers for Medicare & Medicaid Services require that all health care providers who receive federal funding provide trained interpreters in health care settings for patients with LEP, 18 federal law does not mandate whether this service is via a live, contracted interpreter, web-based video interpreting service or two-way telephone interpreter, but does not permit the interpreter to be a family member.
Our secondary goals were to raise cultural awareness, train cultural competency, and increase professional preparedness and comfort level in this setting. Although this was incorporated into our curriculum and didactics, we did not individually measure this. We had anticipated seeing a difference in patient satisfaction given the additional cultural competency training.
The experimental nature of the linguistic and crosscultural curriculum needs to be refined for future studies. Resident physicians report baseline language fluency on residency applications (Table 3) . Initial placement into the basic and advanced learning groups was via self-selection and interactions with the instructors at a medical Spanish boot camp at the beginning of internship, rather than by individual proficiency testing. Given busy schedules, our proficiency assessments also did not occur exactly at each 6-month mark.
Conclusion
Preliminary data suggest that incorporating Spanish language and cultural competency into residency training has an overall beneficial effect on patient satisfaction and adherence to medical recommendations in Spanish-speaking patients with LEP. It increases the chance that resident physicians will speak to patients in Spanish. Patients are also more likely to rate the Spanish used by trained resident physicians and the subsequent care provided as very good.
